Physeal fractures present a diagnostic challenge in the newborn. The relatively rare injuries are difficult to evaluate because plain radiographs are often normal. Physeal injuries have been described in the newborn in the proximal humerus, distal humerus and the capital (proximal) femoral physis. The typical mean age of distribution for such fractures are 10 to 12 years, although the range for age group could vary from 1 year to 16 years. 1 Injury to the distal femoral epiphysis could occur with difficult delivery. 2 Birth trauma leading to upper epiphyseal cartilage fracture of the femur is rare and is often mistaken for congenital dislocation of the hip. 1, 3, 4 The presentation of an infant with painful, swollen limbs is often mistaken for joint sepsis or the physeal osteomyelitis. If the injury goes unrecognized or there is a delay in diagnosis, the fracture may go on to a malunion, causing angular or rotational deformity of the extremity. The advent of ultrasonography, computerized axial tomography, and magnetic resonance imaging (MRI) have improved the ability to accurately define these injuries in the neonate. 5 -7 We report a case of a distal femoral physeal fracture in a newborn who presented with swelling and tenderness of the right lower extremity on the second day of life. Both MRI and ultrasound imaging were used to confirm the diagnosis. This is the first known case of lower femoral physeal fracture diagnosed by MRI and ultrasound in the first week of life.
CASE SUMMARY
A 3.5-kg female infant, appropriate for gestational age, was born by primary cesarean section secondary to breech presentation. Mother was 32 years old, gravida 2, para 0, aborta 1, 39 weeks by dates. Prenatal course was unremarkable. Membranes were ruptured just before the birth of infant. Apgar scores were 9 and 9 at 1 and 5 minutes of age, respectively.
The infant was doing well until day 2, when swelling and tenderness of the right lower extremity was noticed. The infant was afebrile. On clinical examination, the infant's right lower extremity was uniformly swollen from the toes to the inguinal crease. The leg was warm and tender to touch. A small, 2-mm flat erythematous spot was present on the right great toe. Right femoral pulses were felt to be diminished compared to the left side whereas dorsalis pedis pulses were normal. The range of motion was normal at the hip and knee joint without any evidence of hip instability or dislocation. The left leg was unremarkable. The remainder of the systemic exam was essentially normal.
The initial total white blood cell count was 13,900/mm 3 with 58 polymorphonuclear cells, 31 lymphocytes and 2 bands. The radiographs of the right lower extremity showed diffuse soft tissue swelling of the entire extremity without any evidence of fracture or bony abnormality. The venous and arterial duplex studies revealed normal flow through the right femoral artery and vein. An ultrasound of the hips was negative for hip dysplasia or dislocation. Blood cultures were obtained and the infant was started on intravenous antibiotics for a presumptive diagnosis of infection.
By day 3, the swelling and tenderness of the right leg had increased. An MRI scan of the right leg revealed a fracture through the distal femoral physis with subperiosteal hemorrhage extending from the physis to the junction of the middle and distal third of the femur (Figure 1 ).
An ultrasound examination of the right distal femur confirmed a minor corner fragmentation, predominantly at the lateral margin of the distal femoral metaphysis, associated with extensive periosteal elevation (Figure 2 ). There was normal orientation of the femoral condyles relative to the metaphysis. The proximal tibia and patella
were intact. A small joint effusion was also demonstrated on the right side. The antibiotics were discontinued and the leg was immobilized with a long leg splint. The fracture went on to heal in a good position. The patient was nontender by 3 weeks of age. Follow-up radiography showed an intense new bone formation in the distal femur, and periosteal elevation in the proximal tibia as well ( Figure 3 ).
DISCUSSION
Physeal fractures in the newborn are rare injuries and often go misdiagnosed as dislocations. Because the limb is usually swollen and tender, and plain radiographs are often misinterpreted, therefore many infants have been treated for septic arthritis or osteomyelitis.
Obstetrical fracture separation of the distal femoral physis has rarely been reported in the literature. McCollough and McCarthy 2 reported one case of bilateral displaced femoral physeal fractures. It followed a home delivery where traction had been applied to the leg for 4 hours secondary to a footling breech presentation. Ekengsen et al. 4 reported four cases of distal femoral physeal separation over a 15-year period. Two of the four fractures were not diagnosed until after 2 weeks of age. 4 Although the majority of femoral fractures in the newborn occur during a vaginal breech delivery, femoral fractures during cesarean delivery are well documented in the literature. 8, 9 Vasa and Kim 8 presented a review of seven femoral shaft fractures that occurred during cesarean section. We propose that sudden and forced traction of limbs at the time of delivery either during cesarean section or vaginal route may be the predisposing factor for physeal injuries. Our infant was also born by scheduled cesarean delivery and yet sustained this injury. Thus, a history of cesarean section does not rule out the possibility of a fracture. To prevent physeal injuries in an uncomplicated cesarean delivery, care must be taken to avoid great amounts of traction on the extremities by making an appropriate extension to uterine incision if necessary. Accurate imaging of these injuries has been difficult in the past. At birth, the proximal and distal humeral physis, as well as the proximal femoral physis are not ossified, making diagnosis by plain films difficult. In the past, an arthrogram was the only reliable way to document displacement of the unossified epiphysis. More recently, MRI has been useful in making the diagnosis of a physeal injury. 5, 10, 11 Though very accurate, it may be difficult to apply in the critically ill newborn as it necessitates moving the patient out of the intensive care unit to the MRI scanner.
Newer generation ultrasound gives increasingly detailed images of the physis and joint surfaces. It has the advantage of being portable, allowing studies to be done at bedside if necessary. Ultrasound has previously been reported in the detection of neonatal physeal injuries at the proximal and distal humerus as well as the proximal femur and is equally diagnostic for joint injuries compared to MRI. Our case illustrates several important points. The patient had a typical presentation of a painful swollen limb and was initially treated for a possible infection. Plain radiographs were of limited benefit. The definitive diagnosis was made by both MRI and ultrasound, which allowed early treatment of the fracture.
In conclusion, any infant presenting with swelling and tenderness of any extremity within the first few days of life should be evaluated with ultrasonography to rule out physeal injuries. Plain radiographs are of limited diagnostic value in epiphyseal or metaphyseal injuries in the newborn. Delay in diagnosis and treatment of physeal injuries could be detrimental to the outcome of the infant. Physeal fractures should be considered in birth injuries following routine cesarean delivery.
